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Introduction
Many investment banks underwrite initial public offerings (IPOs) and also manage mutual funds. During 1990 During -2001 The financial press has also raised concerns that investment banking firms are using purchases by affiliated mutual funds to support the price of cold IPOs. For example, Dietz and Henkoff (2004) report that mutual funds affiliated with large investment banks, including Citigroup, Credit Suisse First Boston, Goldman Sachs, Merrill Lynch, and Morgan Stanley, invested heavily in their clients' stocks while other institutional investors were reducing holdings in these stocks amid performance concerns.
Three factors play an important role when an investment bank determines how it uses its affiliated funds in an offering. First, the underwriting discount (the gross spread) gives the investment bank an incentive to complete the deal. When demand is weak, the investment bank could use its affiliated funds to buy shares that otherwise would have found buyers only at a lower price. Without the additional demand, a withdrawn or downsized deal might result, or a price decline once trading commenced might occur.
Second, the investment bank receives commission paybacks when it allocates underpriced IPOs to an unaffiliated fund (Nimalendran, Ritter, and Zhang (2006) and Reuter (2006)).
2 This reduces the incentive to allocate hot IPOs to affiliated funds, because when the shares are allocated to unaffiliated clients part of the money left on the table in underpriced deals flows back to the investment bank through commission business. The money left on the table is defined as the first-day capital gain per share multiplied by the number of shares sold, and measures the dollar value of the gains available to allocate to clients.
Third, the first two factors would result in more cold IPOs being allocated to affiliated funds. As a counter force, the investment bank also has an incentive to allocate hot IPOs to its affiliated funds to boost their performance. Better fund performance will attract more money inflows. The incentive would be even stronger if the investment bank could allocate hot IPOs to star funds in its affiliated fund family, because a star fund that has exceptionally high returns can attract more money inflows both to the fund and to other funds in its family (Gaspar, Massa, and Matos (2006) , and Nanda, Wang, and Zheng (2004)).
It is the balance of these three factors that determines an investment bank's optimal use of its affiliated funds in IPOs. This tradeoff leads to two alternative hypotheses. The first hypothesis is that investment banks allocate more cold IPOs to their affiliated funds or pressure the funds to buy cold IPOs in the aftermarket as a means of price support. Investment banks might also allocate a higher proportion of cold IPOs to their affiliated funds as a consequence of allocating disproportionately more hot IPOs to unaffiliated funds in order to attract more commission business. We call this the dumping ground hypothesis.
The second hypothesis is that investment banks preferentially allocate underpriced shares to affiliated funds. The investment bank benefits if the resulting higher performance attracts fund inflows and subsequent management fee income. We call this the nepotism hypothesis.
Because whether the dumping ground hypothesis or the nepotism hypothesis dominates depends on the relative costs and benefits, market conditions could affect which hypothesis dominates. When the overall expected first-day return of IPOs is high and attracting money inflows for the affiliated funds is most important because of the greater performance-funds flow sensitivity that exists in bull markets (Karceski (2002)), we posit that the underwriter would allocate more hot IPOs to its affiliated funds. Thus, we predict that the nepotism hypothesis will be more important in hot IPO markets than in cold IPO markets, relative to the dumping ground hypothesis. Of course, the dumping ground and nepotism incentives could balance out for the same fund, or the underwriter could simply treat affiliated and independent funds in the same way due to regulatory or ethical concerns. In these situations there would be no detectable difference in allocations to affiliated and unaffiliated funds.
We examine mutual fund affiliations and a proxy for IPO allocations from 1990 to
2001
. 3 During 1990 3 During -2001 IPOs are associated with one or more lead underwriters that had affiliated funds. The mutual funds that were affiliated with the lead underwriter received allocations of 283 IPOs, where we use the first post-IPO reported mutual fund share holdings within six months of the offer date as our proxy for whether the fund was allocated IPOs. We use this proxy for the fund's allocations, as does Reuter (2006) , because the actual allocation data are not publicly available. The reported holdings are from the Spectrum Mutual Funds
Holding database (often referred to as Spectrum 1&2). The first reported holding within six months is used because the required reporting frequency is semi-annual. We denote the 283
IPOs for which the affiliated funds reported holdings as the R ("Reported") group of IPOs, and the rest of the IPOs as the NR ("Not Reported") group of IPOs. We view the R group as the IPOs that were allocated to affiliated funds. 3 The mutual fund data are available since 1980. However, it is difficult to determine the affiliations of mutual funds and investment banks for the 1980s. Consequently, we focus on the 1990s and later.
For the whole sample period, the R group of IPOs has a 29% higher initial return than that of the NR group, where the initial return is defined as the change from the offer price to the first-day closing price. To capture the potential changes in IPO market conditions and the importance of attracting money inflows for the affiliated funds, we further divide our sample period into five subperiods: 1990 -1994, 1995 -1996, 1997 -1998, 1999 -2000, and 2001 .
The R group of IPOs has higher average initial returns than the NR group of IPOs in every subperiod except for 2001, during which the R group has an insignificant 4% lower initial return. The initial return difference is significant for 1990 -1994 and 1999 -2000 . The univariate comparison seems to support the nepotism hypothesis.
Our multivariate analysis, however, presents a more complicated picture than that in the univariate analysis. For the internet bubble period (1999 -2000) , an IPO would have a 13% higher initial return if it was allocated to the funds affiliated with the lead underwriter, a much smaller difference than the simple univariate difference of 35%. For the periods of 1995-1996 and 2001 , the IPOs allocated to the affiliated funds have a statistically insignificant 4% or 2% lower initial return, respectively. For the periods of 1990-1994 and 1997-1998 , the difference is positive but insignificant. We do not find any significant support for the dumping ground prediction that affiliated funds receive IPOs with lower initial returns.
The public and regulators are concerned with dumping cold IPOs into affiliated funds because many non-sophisticated mutual fund investors are involved. Our inability to find significant support for this hypothesis with the overall sample could be because we have not looked in the right place. As a further attempt, we examine the relative size of allocations to the affiliated funds.
When demand for an IPO is weak, the dumping ground hypothesis predicts that the underwriter would have the greatest incentives to allocate more shares to its affiliated funds.
For 1995 -1996, an IPO would have a 12% lower return if there was a large allocation to the funds affiliated with the lead underwriter. During 1990 During -1994 , an IPO would also have a 10% lower return if there was a large allocation to the affiliated funds. This evidence is consistent with the dumping ground hypothesis.
We also compare the long-run performance of the R group and the NR group of IPOs.
We use the three-year buy and hold return to measure IPO long-run performance. We use three different benchmarks: the value-weighted CRSP index, size matching, and style (size and book-to-market ratio) matching. Our analysis suggests that there is no consistent underor over-performance in the long-run if an IPO is allocated to affiliated mutual funds.
To the best of our knowledge, this paper and Johnson and Marietta-Westberg (2005) are the first to focus on how U.S. investment banks use their affiliated mutual funds in security offerings, although Ber, Yafeh, and Yosha (2001) examine this issue using a sample of 82 Israeli IPOs, of which 11 are allocated to affiliated funds. Johnson and MariettaWestberg examine the role of managing underwriters and their affiliated mutual funds in the two years after a company goes public for a sample of IPOs from 1993-1998. They focus on aftermarket purchases and sales by the funds that are affiliated with the underwriters. They find that lead underwriters use their affiliated funds to help secure follow-on equity deals, and that these investment banks also pass on information to their affiliated funds so that their affiliated funds can engage in cherry-picking for better performers. Unlike our paper, they do not distinguish between hot and cold IPO markets.
The allocation process of IPOs has recently attracted much attention. Loughran and Ritter (2002, 2004) posit that the objective function of the lead underwriter is not perfectly aligned with the issuing firm and the lead underwriter may use its market power opportunistically. Nimalendran, Ritter, and Zhang (2006) and Reuter (2006) provide evidence that the lead underwriter links allocations of IPO underpricing benefits to both short-run and long-run commission generation. In this paper we examine whether the lead underwriter also uses its affiliated funds to either support an IPO or reap additional benefits. This sheds further light on the agency issue. Contrary to articles in the financial press, our findings suggest that the use of affiliated funds to support cold IPOs is not widespread. The incentives of the managers of the affiliated mutual funds are apparently aligned more closely with the interests of the fund holders than with the investment bankers of the parent firm.
Gaspar, Massa, and Matos (2006) suggest that mutual fund families strategically allocate different IPOs to different funds in the family as an intra-family subsidization. The reason for such intra-family subsidization is the asymmetric relation between fund performance and money flows. We also check the characteristics of affiliated funds and the allocation of IPOs. A profit-maximizing family of funds would prefer to allocate hot IPOs to a fund with good recent performance, young age, small size, and high fees. We find that an IPO would have a lower initial return if it is allocated to affiliated funds that have above-median assets or generate below-median fees within the fund family. Strikingly, although affiliated funds received IPOs with 13% higher initial returns during the internet bubble period, an IPO would still have a 16-18% lower first-day return if it is allocated to a fund that is large or generates lower fees. We need caution, however, if we try to link this evidence to the dumping ground hypothesis. Since, at least for unaffiliated mutual funds, the underwriter's allocation of IPOs is at the family level, it is not the underwriter's decision as to which fund in the family receives IPO shares. Thus, it is more likely that the above evidence is merely a reflection of intra-family subsidization rather than dumping by the underwriter.
The rest of the paper is organized as follows. In the next section we develop a model and the hypotheses. In Section 3 we describe the data and report descriptive statistics on IPOs and mutual fund holdings. In Section 4 we conduct the univariate analysis. Section 5 contains the regression results for the overall sample. In Section 6 we discuss the use of the reported holding within six months of the IPO offer date as a proxy for initial allocation, and offer further tests that shed light on the relations of allocation size and fund characteristics with IPO first-day returns. We report results on long-run performance and IPO allocation to affiliated funds in Section 7, and provide some concluding remarks in Section 8.
Mutual Fund Affiliations and IPO Allocation -A Model and the Hypotheses
The Investment Company Act of 1940 prohibits an affiliated mutual fund from buying any shares of a security offering during the existence of the syndicate if the fund is in any way related to any syndicate members (Section 10(f)). The SEC adopted Rule 10(f)-3 in 1958 to exempt certain types of transactions. The SEC amended Rule 10(f)-3 in 1979 to allow an affiliated fund to buy up to 4% or $500,000 of an offering, whichever is greater, although in no circumstance may the purchase be more than 10% of the offering. This is called the percentage limit. In 1997 the SEC amended the rule again to raise the percentage limit to 25%, and the dollar amount limit was dropped. The purchase, however, has to be done through a member of the syndicate other than the affiliated underwriter. The SEC further amended the rule in 2003 to apply the percentage limit only when the affiliated underwriter is the principal underwriter.
4
The spirit of Section 10(f) of the Investment Company Act is to prevent the underwriter from using funds under its control as a dumping ground for unmarketable securities. Rule 10(f)-3, however, gives investment banks flexibilities of using their affiliated funds in security offerings. Thus, it is important to have a framework to understand how the different incentives that the underwriter faces can influence allocations of IPOs between affiliated and unaffiliated institutional investors. In the rest of this section, we first develop a model to shed light on the underwriter's allocation decision. We then develop the hypotheses based on the model for our empirical analysis.
A Model
An investment bank (an underwriter -we will use these two terms interchangeably in the paper) needs to determine the optimal allocations of IPOs to two institutional investors, an independent fund and an affiliated fund. This long-term relation covers two different types of market cycles: hot and cold IPO markets. For each market cycle, there is only one IPO with an offer size of one share and an offer price of one dollar. 5 For simplicity, we also make the following assumptions:
If a deal is completed, the underwriter receives a constant underwriting commission, the gross spread, of G . 4 See SEC release Nos. IC-22775, IS-1095, and IC-25888 for more detail on the regulatory changes. 5 Alternatively, we can assume that the number of IPOs is fixed. As long as the underwriter bundles IPO allocations during an IPO market cycle (Sherman (2000) ), the intuition will remain the same. 6 In practice the initial return can not be determined with certainty before the allocation. However, the literature suggests that the initial return can be predicted using some pre-issue observable variables with a high 2 R . So it is reasonable to make this assumption.
Denote the allocation to the affiliated fund as ) (IR A , and for the independent fund as ) (IR I . Note that both allocations depend on the initial return, IR. We assume that
. That is, the IPO share will be allocated to either the affiliated fund or the independent fund, but not both.
The participation of the independent fund is necessary, and that the independent fund manager requires an expected return on its IPO allocation of no less than r over any 
, where k is a scalar. That is, the commission paybacks are proportional to the underpricing benefits above r received by the independent fund.
The revenues for the investment bank from each IPO come from three sources: the gross spread, the management fee on the affiliated fund's assets, and commission paybacks 7 The affiliated fund could also refuse to accept cold IPOs. This will make the affiliated fund behave more like the unaffiliated fund. It is an empirical question as to what degree the affiliated fund will accept IPOs unconditionally to help the parent firm.
from the independent fund. We can write the optimization program for the investment bank at the beginning of an IPO market cycle as follows:
The independent fund requires a minimum expected return on its IPO allocations over an IPO market cycle. So it is obvious that some IPOs with extreme low initial returns have to be allocated to the affiliated fund, if the investment bank forces the deal through. However, this may hurt the performance of the affiliated fund such that the loss in management fee dominates the underwriting revenue. The investment bank may simply withdraw the deal from the market, and take the zero profit. For simplicity, we further assume that the underwriting revenue G always dominates and the deal will always go through, and that the benchmark for affiliated fund money flows, b , is the same as the required minimum return, r , for the independent fund. The simplified optimization program is then as follows: Now it is clear that how the investment bank allocates an IPO depends on the trade-off between the internal management fee and the external trading commission income. If these two sources of income are equal, we assume that the investment bank will favor its affiliated fund. The solutions of the model depend on the parameters. Below we analyze the four 8 Note that both A and I are functions of IR. Also, we assume that the affiliated fund will always channel trading commissions to the investment bank. We also treat the minimum initial return requirement by the independent fund and its commission payback schedule as being exogenously determined such that they guarantee the optimal outcome regarding the performance and money flows for the independent fund. Consequently, we do not model trading commissions generated by the affiliated fund and the money inflows to the independent fund. different cases generated by the interaction of hot vs. cold markets and management fees vs. commission paybacks to gain insight into the underwriter's allocation problem. The solutions are summarized in Figure 1 . 
That is, although during the cold IPO market cycle the affiliated fund has to take IPOs with the worst performance, the independent fund will also receive some IPOs with an initial return less than the minimum required expected return. The intuition is that although the management fee revenue is higher than the profit-sharing from commissions, the independent fund must be given hot IPOs in order to induce it to participate in the offerings. Note that we assume that the affiliated funds can not simply take all IPOs due to capital constraints and regulations, and that the participation of the independent fund in a given IPO market cycle is necessary. 
That is, IPOs with better initial returns will go to the affiliated fund. The intuition is that the independent fund will receive the minimum number of IPOs with positive returns to keep it willing to accept all of the IPOs with negative returns.
The Hypotheses
The underwriter has incentives to complete more IPOs in order to earn investment banking fees. Conditioning on an IPO being completed, we can use Figure 1 to summarize our model. IPO allocations are driven by the interaction of two factors: the IPO market condition and the relative importance of the affiliated and unaffiliated funds in their abilities to generate revenues for the underwriter. Two interesting patterns then arise. First, during a cold IPO market cycle, the expected return of the IPOs received by the affiliated fund is always lower.
The investment bank needs to use its affiliated fund to complete more deals. Second, during a hot IPO market cycle, the relative performance of IPOs received by the affiliated and the unaffiliated funds depends on the relative importance of money inflows and the associated management fees versus commission paybacks.
Our model then leads to two alternative hypotheses: the dumping ground hypothesis and the nepotism hypothesis. The dumping ground hypothesis refers to the situation in which the underwriter allocates (dumps) more cold IPOs to its affiliated funds so that more deals can go through or more trading commissions can be received from unaffiliated institutional investors (Cases 1a, 1b, and 2a). The underwriter is more likely to ask the affiliated funds to take more cold IPO shares to create more demand to support these cold IPOs so that other institutional investors can share less of the burden. The nepotism hypothesis refers to the situation in which the underwriter uses hot IPOs to boost the performance of its affiliated funds. If the mutual fund industry is rapidly expanding, the underwriter will use hot IPOs to boost the performance of its affiliated funds to attract more money inflows and gain market share for its asset management business (Case 2b). If the underwriter simply treats all funds in the same way due to regulatory concerns, we would observe that both hot and cold IPOs are allocated to affiliated and unaffiliated funds in the same way. This is our null hypothesis.
Once an underwriter has allocated IPO shares to a fund family, the family may then choose to allocate the shares to funds within the family in a manner so as to maximize the present value of the family's total management profits. Within the same market cycle and within the fund family, some fund characteristics, such as fund size, total fees, age, and yearto-date performance, affect how allocations of IPOs influence the performance of the fund and its money inflows (the parameter m in the model). Consequently, the dumping ground hypothesis and the nepotism hypothesis could co-exist, while dumping happens more often with large, low fee, old, and underperforming funds because their abilities to generate management fees are relatively insensitive to dumping and nepotism, and nepotism happens more often for funds with the opposite characteristics.
Data and Descriptive Statistics

Data
The We use the CDA/Spectrum Mutual Funds Holding database, which is often referred to as the Spectrum 1&2 database, to obtain reported holdings for IPOs. This database covers all mutual fund filings with the SEC and an additional 3,000 global funds. The reported holding for each stock is at the fund level, and is reported semi-annually. 9 We exclude all funds with reported assets under management of less than $1 million at the time of reporting.
We use CUSIP numbers for each stock/IPO to match each mutual fund's reported holdings and our IPO sample. We use the first reported holdings within six months of the offer date for each IPO as our proxy for the initial IPO allocations, since the actual allocations are not publicly available. 10 We will discuss why we think that this is a good proxy for this study in Section 6.1. The reported holdings refer to the first reported holdings within six months of the offer date in the rest of the paper, unless explicitly stated otherwise. Throughout the paper we use reported holdings and initial allocations interchangeably unless the context suggests otherwise.
We utilize the mutual fund directory published by the Investment Company Institute, Moody's Bank and Finance Manual, and the websites of the investment banks in our sample (when available) to determine the affiliations between mutual funds and investment banks. A 9 Thomson Financial also has another related fund holding database called CDA/Spectrum Institutional Money Manager Holdings. This is also referred to as Spectrum 3&4 or Institutional 13(f) Common Stock Holdings database. The 13(f) data are from the 13F form filed with the SEC and include holdings at the fund family level on a quarterly basis. We use Spectrum 1&2, the fund level holding data, instead of the 13(f) data because our analysis requires information at the individual fund level. Also, for the 13(f) data, a fund family only needs to report holdings of a position in a stock greater than 10,000 shares or $200,000. As reported in Panel B of Table  2 , the average per stock holding in an IPO is 85,460 shares or $2.04 million. But the standard deviations are as high as 281,876 shares or $8.38 million (not reported in the table). This indicates that the 13(f) data could exclude many smaller positions, which may bias the results if used. It should be noted that it is unusual for a mutual fund, other than a small index fund, to hold a few shares, such as 500 shares or 2,000 shares, of many different stocks. Instead, actively managed funds typically hold either at least 40,000 shares or zero shares of a limited number of stocks, perhaps because of the fixed cost of actively paying attention to each stock. 10 Note that the required reporting frequency for the Spectrum data is six months, although many funds report holdings voluntarily on a quarterly basis.
manual name match is first performed based on the presumption that a prestigious investment bank would protect its brand name and only allow its affiliated funds to use it. We then use the aforementioned sources to supplement and confirm the affiliations from the name match.
There are some major mergers and acquisitions among big investment banks in our sample period, and it is important, for example, not to link any Chase Manhattan funds to JP Morgan before their merger in 2000. We use the SDC Mergers and Acquisitions database and corporate history published on the websites of some investment banks to make sure the affiliations are time sensitive to mergers and acquisitions.
Descriptive Statistics
We divide the sample period into five subperiods: 1990-1994, 1995-1996, 1997-1998, 1999-2000, and 2001 . Our model suggests that there are two forces influencing the allocation of IPOs between affiliated and unaffiliated funds. One factor is the IPO market condition, and the other is the importance of attracting money inflows. We use the overall IPO market returns published on Jay Ritter's website to determine the IPO market cycles. We use two different criteria to determine if a month is a hot IPO market: whether the previous month mean IPO initial return is greater than 15%, and whether the moving average of the initial return over the previous three months is greater than 15%. Although these two different criteria generate different results (not reported), two periods, 1995-1996 and 1999-2000, have many consecutive months of hot IPO markets.
As to the importance of attracting money inflows, we report in Figure 2 the size of equity-related mutual funds (equity and hybrid funds) and the annual money inflows into mutual funds, measured in dollars and as a percentage of assets under management. Assets under management display an upward trend and peak during the internet bubble period. The numbers in Figure 2 suggest that the mutual fund industry experienced fast expansion in percentage terms during 1991-1994. Considering both the IPO market cycles and the mutual fund market expansion, we divide our sample period into the aforementioned five subperiods.
We report the summary statistics for our 2,257 sample IPOs in Table 1 . The underwriter reputation rank is from Loughran and Ritter (2004) and is defined as the prestige rank on a 1 (low) to 9 (high) scale as in Carter and Manaster (1990 (2006) using the 13(f) data. The major reason for our higher average holdings by mutual funds is that we are reporting the means of IPOs conditional on each IPO being held by at least one reporting fund and the lead underwriter having affiliated funds. These screens remove many of the smaller IPOs that institutions are less likely to own and that are taken public by underwriters that are not large integrated securities firms.
We report the summary statistics on mutual funds in 
Who Receives Better IPOs? -A Univariate Analysis
In this section we divide the IPOs into two groups: the NR group that has No Reported holdings from the lead underwriter affiliated funds and the R group that has Reported holdings from the affiliated funds. We compare the characteristics of the IPOs in these two groups, and perform t-tests to study whether the affiliated funds receive IPOs with better or worse performance.
The results are reported in Table 3 . Through its affiliated funds, the lead underwriter invested in 283 IPOs, 12.5% of the sample. The percentage increases from less than 10% in 1990 -1994 and 1995 -1996 to approximately 30% in 1999-2000 and 2001 . Throughout the sample period, the lead underwriter-affiliated funds on average go with the crowd -when the affiliated funds invest in an IPO (the R group), we have reported holdings from more funds, and the percentage holdings by these funds (including the affiliated funds) are also higher. On a per IPO basis, when the lead underwriter allocated an IPO to one or more of its affiliated funds, the average number of affiliated funds that received allocations is two. This number is monotonically increasing from 1.18 affiliated funds during 1990-1994 to 3.21 affiliated funds in 2001. Conditioning on the affiliated funds having received shares, the average holding is 2.30% of the shares offered. The average holding decreases from 3.82% during 1990-1994 to 0.70% in 2001.
The offer size of the R group IPOs, measured by the dollar proceeds, is more than three times greater than that of the NR group IPOs. This is not surprising, in that a large offering presumably will be held by more funds, and even with no preferential treatment an affiliated fund is more likely to hold shares in a large offering than in a small offering. This difference is much larger in the later subperiods, and is not present in the early years. Firm 12 For many years we find quite some non well-known funds with assets that easily surpassed the size of the Fidelity and Vanguard S&P500 Index funds. In the Spectrum database, assets are reported as 000 , 10 $ × . The numbers for these non well-known funds clearly suggest data errors, probably the use of wrong units. We set those assets numbers that are likely to be data errors as missing in calculating the mean assets in Table 2. size, measured by the pre-issue book value of assets, shows a similar pattern. The reputation rank of the lead underwriter for the R group IPOs is slightly higher than that for the NR group IPOs. Again this difference comes from the later subperiods, possibly reflecting the increasing dominance of high prestige investment banks during our sample period.
We report the average initial returns and their differences for the R and NR groups at the bottom of Table 3 . The p-values for the t-statistics are reported in the parentheses in the last row. For the whole sample period, the R group IPOs have a statistically significant 28.6% higher initial return than the NR group IPOs. If we examine different subperiods separately, however, a much richer pattern arises. The initial return difference between these two groups during 1999-2000 is a statistically significant 35.4%. This subperiod, often referred to as the internet bubble period, is characterized as a hot IPO market with severe underpricing and aggressive commission payments (Nimalendran et. al. (2006) ). The dollar amount of assets under management and the dollar amount of inflows into mutual funds also reached their peaks during this period. As suggested by the model, it is not surprising that the underwriters steered more hot IPOs to their affiliated funds.
The 1995-1996 subperiod is another hot IPO market cycle, but the initial return difference is only an insignificant 1.9%. This is possibly due to the fact that the cash inflows to the mutual funds, as shown in Figure 2 , slowed down in this period, which reduced the incentive to improve fund performance by allocating hot IPOs to an affiliated fund. For 1990 For -1994 , the R group of IPOs has a statistically significant 7.1% higher initial return. For the other subperiods, the difference is insignificant.
Overall, the evidence from Table 3 is informative, but not conclusive. The affiliated funds tend to receive better IPOs, although the difference for three of the five subperiods is statistically insignificant. There are confounding factors, however, that may account for some of the higher initial returns for IPOs that are allocated to affiliated mutual funds. For example, when the affiliated funds receive shares, the mean percentage holdings by institutional investors, including both affiliated and unaffiliated funds, is also higher. The higher initial return of the IPOs that are allocated to affiliated funds could be simply because institutional investors were overall favored in these IPOs. In the next two sections, we develop an empirical model and run multivariate regressions to shed more light on the hypotheses.
Regression Results
The Empirical Model
It seems natural to consider a Probit model specification as follows: 
In equations (2), (3) and (4), (3) and (4) (7) will be the regression model we estimate in our following analyses. But before we report the empirical results, it is important to point out that our empirical estimations of the reduced form in equation (7) do not suffer from endogeneity issues. As revealed in equations (2) 
Regression Results
To estimate equation (7), we need to determine the variables in 1990 -1994, 1995 -1996, 1997 -1998, 1999 -2000, and 2001 . We report the regression results in Table 4 . The coefficients of all the control variables in our regression have the expected signs and are consistent with what has been reported in the literature. The pre-market adjustment variable, Adjustment , is significantly positive for all subperiods, and it has the largest impact on initial returns during the internet bubble period, consistent with the evidence in other articles. 17 We expect the coefficient for Assets LN _ to be negative since large issuers are less risky and are more likely to be seeking to maximize the offer price, and should be less underpriced. The coefficient for Assets LN _ is negative and statistically significant at the 10% level or better for all subperiods. Technology companies tend to be more underpriced, and consistent with 7372, 7373, 7374, 7375, 7378 and 7379 . We also give IPOs defined as internet companies a tech dummy value of one using the list of internet IPOs on Jay Ritter's website. 16 Because of the joint determination of underpricing and the lead underwriter, there is a potential endogeneity problem with using Lead_Rank as an explanatory variable. In Loughran and Ritter's (2004) Tables V and VI, where both OLS and instrumental variables specifications are reported, there is almost no difference in the coefficients on a dummy variable for using a prestigious underwriter. 17 The underpricing of IPOs jumped to a record high of 70% during the internet bubble period (see Table 1 ). Houston, James, and Karceski (2005) show that, during the internet bubble period, underwriters frequently lowballed the file price range. This suggests that, for the internet bubble period, the variable Adjustment could be endogenous. To address this concern, we also estimate a model with control variables similar to Loughran and Ritter (2004) . Specifically, we drop the Adjustment variable as a control variable and replace it with the logarithms of sales and firm's age, as well as a VC dummy (one if a firm is backed by venture capitalists and zero otherwise), the percentage of primary shares offered in the offering, and market share overhang (the ratio of retained shares to issued shares As to the 1995-1996 subperiod, although it was a hot IPO market cycle, the magnitude of IPO underpricing is much lower than that of the internet bubble period. More cold IPOs could still be allocated to affiliated funds due to the slow down of money inflows into the mutual fund industry. The coefficient for the AFA dummy for 1990 -1994 is positive but insignificant. This is different from the univariate analysis, suggesting that after controlling for other factors that help explain IPO initial returns, the favoritism for affiliated funds during this period is not as strong as suggested in the univariate analysis.
Overall, the evidence is weakly supportive of the nepotism hypothesis. During a hot IPO market with severe underpricing such as the internet bubble period, the lead underwriter does have a tendency to allocate more hot IPOs to its affiliated fund. This is consistent with the nepotism hypothesis. There is no strong evidence, however, supporting the dumping ground hypothesis. One interpretation of this is that the management fees and/or the regulations have provided sufficient incentives for affiliated fund managers to focus on their own funds' returns, thus being unwilling to help support the price on a cold IPO that their parent firm is underwriting.
Discussion and Further Tests
Our regression results in the previous section provide weak support for the nepotism hypothesis. The validity of our tests, however, relies on how accurately the AFA dummy (equal to one if an affiliated fund reports holdings of the IPO) captures the underwriter's allocation decision. The negative coefficient for institutional holdings during the 1997-1998 subperiod, which is the same sample period of the Aggarwal, Prabhala, and Puri (2002) study, suggests that aftermarket flipping may bias our analysis. In this section we first discuss some concerns about our proxy, take a diversion to discuss an interesting feature about IPO allocations using actual allocation data, present a further test that sheds light on the model, and then present evidence regarding the intra-family allocations of IPOs.
Reported Holding as a Proxy for IPO Allocation
We use the first reported holding by a mutual fund within six months of the IPO offer date as a proxy for the initial IPO allocation the fund received. 19 We manually compare all the account names that received allocations of each IPO to the mutual funds that appear in the Spectrum database within two years of the offer date of the IPO. We report the summary statistics on actual allocations and reported holdings in Table 5 . For the eleven IPOs, on average 197 accounts are allocated shares from the institutional pot and only 80 of these accounts appear in the Spectrum database.
The average allocation for all accounts for these eleven IPOs is 43,911 shares, and for the mutual funds in the Spectrum database, the average allocation for these eleven IPOs is 62,365 shares. On average, out of the 80 accounts that received allocations, 18 accounts reported holding the IPO within six months of the offer date. Conditional on reporting a holding, the average first reported holding within six months is 83,038 shares. 20 The mutual funds in the Spectrum database tend to receive larger allocations, and when they do report holdings, the average holding is greater than the IPO allocation. (This is because the funds that reported holdings on average received larger allocations and were less likely to flip the shares, and because they accumulated more shares in the aftermarket.) However, the number of accounts that reported holdings within six months is only about 22% of the accounts that 18 Aggarwal (2003) and Boehmer, Boehmer, and Fishe (2006) report that some institutional investors in their samples flipped their allocations shortly after the IPO started trading and such flipping counts for up to 25% of the allocations. Some of these shares are purchased by other institutional investors. 19 Salomon Smith Barney was created in November 1997 through the merger of Salomon Brothers with the Smith Barney division of Travelers, which subsequently merged with Citibank in 1998 to create Citigroup. 20 The allocations are reported at the fund family level, i.e., only one number is reported for Fidelity, although Fidelity could split the shares of the IPO among its funds. The reported holding in the Spectrum database is at the fund level, i.e., each Fidelity fund is required to report its holdings. We aggregate all funds in the family in calculating the average reported holdings in Table 5. received allocations. We also look at the number of accounts that reported holdings within two years of an IPO. The average number of accounts increases to 28 (34%), but it is still far below the number of accounts in the Spectrum database.
The sample in Table 5 is small, but it does give us a peek into the relation between actual allocations and the first reported holding within six months of the IPO. It suggests that the reported holding, when used as a proxy for actual allocations, only captures a minority of the actual allocations. Meanwhile, the numbers reported in Table 5 also suggest that there exists a positive correlation between the number of accounts in the Spectrum database that received allocations and the number of accounts that reported holdings.
The fact that some institutional investors such as hedge funds are not included in the Spectrum database does not systematically affect the variables we are interested in because this study focuses on affiliated and unaffiliated mutual funds. The aftermarket selling and the resulting discrepancy between the reported holding and the actual allocation, however, could be an important concern. We do the following to minimize potential biases. Second, institutional investors often require a minimum position in an IPO and they rarely buy shares in the immediate aftermarket if they do not receive an allocation (Zhang (2004)). This behavior suggests that if the reported holding is not zero and the corresponding dummy is one, it is not a misrepresentation of a zero allocation. 21 The only concern here is that the underwriter could use the affiliated funds to buy cold IPOs in the aftermarket to support the stock price. 22 If the underwriter uses unaffiliated mutual funds to temporarily park 21 Our examination of the eleven IPOs as used in (2004)) suggests that investment banks may have engaged in long-term price support as a mechanism for gaining future banking business. They reported examples in which funds affiliated with investment banks accumulated shares in the aftermarket while other institutional the shares and dump them onto its affiliated funds in the aftermarket, it will make Rule 10(f)-3 irrelevant, although it is against the spirit of the regulation. This, however, makes no economic difference for our analysis.
Third, if the affiliated funds receive IPO allocations and flip all the shares in the aftermarket, it will result in a miscoded zero dummy for allocations using the Spectrum proxy. In a hot IPO market when the underwriter may use hot IPOs as booster shots, such miscoding would be more likely to work against us finding support for the nepotism hypothesis because even hot IPO allocations for affiliated funds will be coded as zero (put differently, the practice of nepotism could be more widespread than what we are able to identify in this paper). If affiliated funds are receiving cold IPOs for price support concerns, it is unlikely that they would then defeat this strategy by flipping the shares.
If the affiliated funds flip hot IPOs and keep cold IPOs, however, any empirical support for the dumping ground hypothesis could be due to biases caused by the fact that the AFA dummy does an inadequate job in capturing hot IPO allocations. Let's call this problem the miscoded-zero bias. Some counter factors should alleviate concern about this bias. First, we use a dummy variable, and an affiliated fund needs to flip all the shares for any miscoding to arise. Second, laddering, whereby some investors agree to buy additional shares in the aftermarket to drive up the price in return for receiving allocations at the offer price, seems to be more severe in hot IPOs (Hao (2005) and Griffin, Harris, and Topaloglu (2006)), and this suggests that some buying pressure still exists even in hot IPOs. Third, and most importantly, although the miscoded-zero bias makes it more likely for us to find support for the dumping ground hypothesis, we still find little support for it for the overall sample. This suggests that the miscoded-zero bias should not be a serious concern.
The Winner's Curse Problem
One interesting feature of Table 5 is that there is evidence that institutional investors face a winner's curse (Rock (1986) ). Specifically, the IPOs with the highest first-day returns are allocated to more institutions and the average number of shares that each of these institutions receives is smaller. The correlation between the first-day return and the number of investors reduced holdings. The evidence in the story is over the long-term. In the immediate aftermarket, price support is likely to be done by covering short positions, including not exercising the Green Shoe option (Aggarwal (2000)).
accounts receiving allocations is 0.78, which is significantly different from zero at the 1% level. The correlation between the first-day return and the average allocation size is -0.52, which is significant at the 10% level. This is not merely because some hedge funds receive small allocations on hot IPOs-the pattern shows up not only in the initial allocations with all accounts but also in the mutual fund accounts in the Spectrum database. Surprisingly, in this sample of 11 IPOs there is little tendency to allocate shares to more accounts for larger offerings. The correlation between the offer size and the number of accounts receiving allocations is only an insignificant 0.08.
It should be noted that this adverse selection problem is not necessarily the cause of IPO underpricing. Instead, it may merely reflect rent-seeking behavior on the part of institutional investors. That is, to the degree that the institutions expect that there will be high underpricing, more of them ask for allocations, and the underwriter responds by giving more of them allocations, but fewer shares each.
IPO Performance and Large Allocations to Affiliated Funds
Trading commissions are an important factor in determining IPO allocations (Reuter (2006)). As suggested by our model, the practice of dumping cold IPOs into affiliated funds could occur even during a hot IPO market cycle. However, the previous univariate and multivariate analyses do not provide any significant support for the dumping ground hypothesis. This could be because investment banks do not use their affiliated funds to support cold IPOs. But it could also be because underwriters only need support from affiliated funds for certain IPOs. Our previous analyses may fail to detect it when all IPOs are pooled together. In this sub-section, we re-estimate equation (8) For each IPO that was allocated to the affiliated funds, we calculate the average per fund holding for the affiliated funds and the unaffiliated funds. We then take the ratio of the average affiliated per fund holdings over the average unaffiliated per fund holdings for each IPO. We construct a dummy variable Allocation Large _ that equals one if such a ratio is above one. We then estimate the following model: If the commission paybacks received from unaffiliated funds are an important factor in IPO allocations, we would see a more negative initial return difference if a large allocation is given to the affiliated funds. That is, we would expect the coefficient on the interaction variable Allocation Large AFA _ × to be negative. Note that the average allocation size would be smaller for hot IPOs, everything else equal, because of the strong demand. This, however, does not affect our analysis here because we use the per fund allocation ratio between affiliated and unaffiliated funds for each IPO, and the demand for an IPO would have the same impact on both the nominator and the denominator under the null hypothesis.
We report the regression results in Table 6 . We do not include the year of 2001 in this analysis and the analysis in the next sub-section because of the small sample size. The coefficients for all the control variables have qualitatively the same point estimates and statistical significance as in Table 4 . Some interesting patterns arise. For 1990-1994, the affiliated funds actually get IPOs with 7.44% higher initial return when the size of the allocation is small. When the allocation gets bigger, the IPOs that were allocated to the affiliated funds have statistically insignificant first-day returns of -2.79% ( 23 . 10 44 . 7 − ) compared to if no allocation was received. The difference (-10.23%) in initial returns when a large allocation is received is statistically significant at the 1% level.
In the hot market subperiod of 1995-1996, the coefficient for the AFA dummy for this subperiod in Table 4 was negative but insignificant. In Table 6 , however, when the affiliated funds receive a large allocation of shares, the IPOs are not only of statistically significant worse performance compared to those IPOs from which affiliated funds only get relatively small allocations, but also of significant worse performance (-11.62%) compared to the overall IPO sample. The negative correlation between the size of allocations to affiliated funds and the initial returns of IPOs for 1990-1996, as suggested by the results presented in Tables 4 and 6 , is mildly supportive of the dumping ground hypothesis.
IPO Performance and Characteristics of Affiliated Funds -Intra-Family Allocation Issues
In the mutual fund industry virtually all funds are affiliated with fund complexes, and a fund family/complex has multiple funds with different investment objectives, size, age, and fee structures. Cross-fund subsidizations within a family could happen so that more money can be attracted for the fund family (Gaspar, Massa, and Matos (2006)). This suggests that the allocation of cold and hot IPOs could involve different funds in the same affiliated fund family. A more detailed classification of the affiliated funds that received allocations of an IPO could reveal more information on how the affiliated funds are involved in association with IPO underwriting.
We obtain further information on mutual funds such as investment objectives, assets, fees, age, and fund performance from the CRSP mutual fund database. In the CRSP mutual fund database, different fund classes of the same fund are reported separately, while in the Spectrum database the reported holdings for the same fund are pooled together. We manually match all CRSP funds (all fund classes if applicable) with the Spectrum database based on fund names. Following Gaspar, Massa, and Matos (2006), we look at four characteristics of the funds: fund size, total fees, year-to-date return (fund performance), and fund age.
We measure fund size using the total net asset value (TNA) at the end of calendar year from the CRSP fund database. Total fees are equal to the expense ratio, plus the total load divided by seven (the average number of years of investment in a fund. See Sirri and Tufano (1998)). We obtain monthly fund returns from the CRSP fund database, and the year-to-date return for a month is the sum of all monthly returns up to the current month of the same calendar year. Fund age is also measured on a monthly basis and is defined as the number of years from the month when the fund was founded to the current month. When a fund has multiple classes and the measures for these four characteristics differ, we use the numbers of the fund class that has the largest total net assets.
We then calculate the medians for the four characteristics. For fund size, total fees, and fund age, the median values are calculated for each fund family. For year-to-date return, the median is calculated for the same investment style, i.e., the same investment objective code as defined in the CRSP fund data (e.g., long-term growth funds), across all fund families. We then separate the affiliated funds into two groups: in-favor funds (those where hot IPO allocations would have the greatest positive effect on the present value of management fees) and out-of-favor funds (those where hot IPO allocations would have the least effect). For the variables of total fees and year-to-date return, a fund is classified as an in-favor fund if its value of the interested variable is above the corresponding median value, and as an out-of favor fund if otherwise. It is straightforward that the funds with high fees would be favored because attracting more money to these funds would generate revenues at a faster pace. The high performance fund could also be favored because of the convex relation between fund performance and money inflows.
For the variables of fund size and fund age, a fund is labeled as an in-favor fund if the variable values are below the median values. A $500,000 quick profit from a hot IPO would have much more impact on the fund performance for a $100 million fund than it does for a $10 billion fund, and a young fund without much of a track record would be more sensitive to performance improvements.
We construct four fund characteristic dummy variables for each IPO that is allocated to an affiliated fund based on the four fund characteristic variables: Fund Large _ for fund size, Fees Low _ for total fees, Return Low _ for year-to-date return, and Fund Old _ for fund age. We use fund size and total fees for the same year of the IPO since these two are measured annually. For measures of year-to-date return and fund age, we use the numbers in the month before the IPO. All four dummy variables are set to one for an IPO if the affiliated fund receives an allocation and the affiliated fund is an out-of-favor fund based on the corresponding fund characteristic. If more than one affiliated fund is allocated shares of an IPO and these affiliated funds have different values for a fund characteristic dummy, we set the dummy variable to zero (i.e., in-favor funds receive allocations from the IPO) because we are more concerned with the dumping ground hypothesis.
With the CRSP fund database, we are only able to match the affiliated funds of 200
IPOs out of the 283 IPOs that are allocated to affiliated funds. For the 83 IPOs for which we do not have information from the CRSP fund database, we simply set the dummy variables to zero because again we are more concerned with the dumping ground hypothesis. We then We report the results in Table 7 , which consists of four panels, one for each interaction variable. For all four panels, the control variables are qualitatively the same as in Except for 1995-1996, during which affiliated funds are overall allocated with IPOs with worse performance as also reported in Tables 4 and 6 , the coefficients on the interaction variables for fund size (Panel A) and total fees (Panel B) are all negative. During 1999-2000, the internet bubble period, nepotism is more dominant as reported in Table 4 . Strikingly, the coefficients on the interaction variable for this subperiod suggest that an IPO would underperform as much as 32% if it is allocated to out-of-favor affiliated funds compared to
IPOs that are allocated to in-favor affiliated funds. This difference is statistically significant at the 1% level. Even compared to the overall IPO sample, an IPO would still underperform as much as 15-18% when it is allocated to out-of-favor affiliated funds.
Our finding is consistent with that in Gaspar, Massa, and Matos (2006) , suggesting that intra-family cross-subsidization by allocating IPOs strategically is present in the mutual fund families affiliated with investment banks. Because all the affiliated fund families are associated with a security underwriting division that has different objectives, the evidence in Table 7 is supportive of the dumping ground hypothesis if the parent firm directly determines which of the affiliated funds in the family receive different IPO allocations. Alternatively stated, the fact that some other affiliated funds might receive better IPOs does not alleviate the concern that certain funds will be used as dumping grounds, against the interest of investors in these funds. Discussions with practitioners indicate that the allocation of IPOs by the underwriter is at the fund family level for both unaffiliated and affiliated funds. Thus, we think that the evidence is more likely to be a reflection of the intra-family allocation issue (the family allocates IPOs in a manner to maximize the present value of management fees) instead of dumping by the underwriter.
Do Affiliated Mutual Funds Receive IPOs with Better Long-run Performance?
We use the three-year buy-and-hold (BH) return, measured from the closing market price on the first day of trading, to measure long-run performance. We compare the three-year BH return to three benchmarks: the CRSP value-weighted index, a size-matched benchmark, and a style-matched benchmark. For the size match for each IPO, we choose a non-issuing company with the closest but smaller market capitalization from the candidate firms. The candidate firms are the companies in the CRSP database that have been CRSP-listed for at least five years as of the offer date and have not conducted a seasoned equity offering (SEO) in the past five years.
If the matching firm gets delisted during the matching period, the next best match is substituted in on a point-forward basis. If the IPO firm gets delisted during the matching period, we substitute the CRSP value-weighted index on a point-forward basis. As to the style match, we apply the same requirements on the candidate companies and follow the same procedure in finding substitutes if a firm gets delisted. For the style match, however, we first require the matching candidate to be in the same size decile as the issuing company (we use NYSE-listed companies to determine the cutoffs for the deciles), and within the same decile we find the company with the closest but greater book-to-market ratio as the match. Act and SEC Rule 10(f)-3 put a percentage limit on how an investment bank can allocate securities it underwrites to its affiliated funds. The spirit of the law is to prevent investment banks from using funds under their control as a dumping ground for unmarketable securities.
In this paper we examine how investment banks allocate IPOs to their affiliated funds. The number of IPOs that are allocated to affiliated funds has been increasing over time. We use the first post-IPO reported holdings within six months of the offer date as our proxy for whether the fund was allocated IPOs. The percentage of IPOs with reported holdings from affiliated funds increases from less than 10% in the early 1990s to more than 25% in 2001.
However, conditioning on a non-zero holding for the affiliated funds, the mean reported holding for the affiliated fund family is only 4.6% of the shares issued. This suggests that the letter of the law has been followed.
However, within the limits of regulations, investment banks have incentives to utilize their affiliated funds to help IPO underwriting or to reap additional benefits. The financial press and regulators have expressed concern that investment banks might have used their affiliated funds as a dumping ground for cold IPOs. On the contrary, our findings suggest that this is not a big concern. For the internet bubble period of 1999-2000, we find that affiliated funds tend to receive IPOs with high initial returns, suggesting that investment banks take advantage of a hot IPO market with severe underpricing. For the 1990-1996 period, we have some evidence suggesting that investment banks put their affiliated funds in a disadvantageous position and allocate more shares to their affiliated funds when demand for an IPO is weak. However, we do not find significant evidence in either direction for other periods (1997-1998 and 2001) .
We also shed light on several related issues dealing with IPO allocations. Using a sample of 11 IPOs for which we have actual allocation data, we report that hot IPOs are allocated to a much larger number of institutional investors, with the average account receiving fewer shares. Within the affiliated fund family, more cold IPOs are allocated to funds that generate lower fees or have larger assets. However, this may exist with unaffiliated fund families as well (Gaspar, Massa, and Matos (2006) ).
Our paper is the first to focus on how U.S. investment banks use their affiliated mutual funds in security offerings. The size and the importance of investment bank affiliated funds have been increasing, so the importance of the topic has also been increasing. Our results, however, suggest that during the 1990-2001 period there is little reason for policymakers to be concerned.
Table 1 Summary Statistics on IPOs
This table reports the descriptive statistics of all the IPOs for which the lead underwriter(s) has affiliated funds and there are reported fund holdings within six months during 1990 -2001, excluding ADRs, unit offerings, REITs, closed-end funds, and partnerships, banks and S&Ls and IPOs with offer price less than $5. The initial return is defined as the return from the offer price to the first day closing price. We exclude international tranche and assume no exercise of the overallot option in calculating the IPO proceeds. We adjust both the IPO proceeds and the pre-issue book value of assets to year 2001 dollars. The reputation rank is from Loughran and Ritter (2004) , and is defined as the prestige rank on a 1 to 9 scale (9 for high prestige) following Carter and Manaster (1990) . The reported holdings by funds with different affiliations are the first reported holdings within six months of the IPO offer date. The percentage holding is defined as the total reported holding by all funds divided by the number of shares offered in the U.S. market (excluding overallotment shares). We report mean fund holdings, performance and other characteristics, including size (proceeds and pre-issue book value of assets) and reputation of the lead underwriter, of IPOs with either no reported (NR) or reported (R) holdings by funds affiliated with the lead underwriter(s) for the whole sample period and each subperiod. The sample is restricted to IPOs for which lead underwriters have affiliated funds. The number of funds that reported holdings is per IPO. The corresponding percentage holding is total reported number of shares held by all funds of an IPO divided by the total number of shares offered. We only include the reported holdings within six months of the IPO offer date. All the statistics are the means within the respective groups, except for the number of IPOs in the first row and the initial return difference in the last row. The last row reports the IPO initial return mean differences, with p-values (calculated assuming independence and normality) reported in parentheses. 1990 -2001 1990 -1994 1995 -1996 1997 -1998 1999 - We separate affiliated funds into two groups using the median values of the following characteristics: fund size (total net asset value (TNA) at the end of the calendar year), annual management fees (including expenses and front-and back-end loads), year-to-date return (measured at the end of the previous month of the IPO), and fund age (measured in number of years since the fund was founded to the previous month of the IPO). The information on fund characteristics is from the CRSP mutual fund database. For fund size, annual management fees, and fund age, the median value is calculated for all funds in the same family. For year-to-date return, the median value is for all funds from different fund families that have the same investment style (the investment objective). For each IPO that has reported holding from affiliated funds, four dummy variables are then constructed based on these characteristics: Large_Fund is one if an affiliated fund has a TNA above the median and zero otherwise; Fees Low _ is one if an affiliated fund charges a lower fee than the median and zero otherwise; Low_Return is one if an affiliated fund has a year-to-date return less than the median year-to-date return and zero otherwise; and Fund Old _ is one if an affiliated fund's age is greater than the median age and zero otherwise. We interact these dummy variables with the AFA dummy, and estimate the following model: The results for each interaction are reported in a panel separately. All the control variables are qualitatively the same as in Tables 4 and 6 , and are not reported. The sample size for each regression in all four panels is identical to that reported in Table 6 and is not reported. The adjusted 2 R is also qualitatively the same as in Table 6 and is not reported. The p-values for the coefficients, corrected for heteroskedasticity, are reported in parentheses. We exclude 2001 because of the small sample size. This table compares the mean long-run performance, measured by three-year buy-and-hold (BH) returns minus the benchmark returns, of IPOs with no reported (NR) holdings or with reported (R) holdings by affiliated funds. The three benchmarks include the CRSP value-weighted index (VW-Index), size matching, and style matching. For size and style matching, each IPO is matched with one nonissuing firm, and the difference in the respective returns is calculated. The 2004 CRSP data are used in calculating the long-run returns. The BH returns are measured using the first closing market price after going public. The p-values of the t-test for the differences are reported in parentheses. The p-value calculation assumes independence and normality. 1990 -2001 1990 -1994 1995 -1996 1997 -1998 1999 - 
Figure 1 IPO Allocation between the Affiliated and the Independent Funds
We illustrate the optimal IPO allocation decision for the six cases of the model. Note that an investment banking firm will collect less in management fees or less in trading commissions if, respectively, the affiliated fund or the independent fund receives an IPO with a return less than the benchmark return r . The benchmark return is constant in all cases, and the change of its relative positions in the uniform distribution hence indicates the change of the IPO market conditions. The four cases are organized in such a way that each row is for one IPO market condition, the first column is for the cases where the trading commissions are more important than the management fees (that is, for the same amount of underpricing benefits, it would generate more trading commissions for the underwriter if it is allocated to the independent fund), and the second column is for the opposite where the management fees are more important than the trading commissions. In all figures, * A and * I represent optimal allocation cutoffs to, respectively, the affiliated fund and the independent fund. m is the (present value of the) fractional management fees from more funds under management when an affiliated fund receives an IPO allocation. k is the fraction of the money left on the table rebated to the underwriter through commissions when an unaffiliated fund receives an IPO allocation. 3,500
